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COMPREHENSIVE RADIOLOGICAI. SURVEY

OFF-SITE PROPERTY R

NIACARA FAILS STORAGE SITE

LE$IISTON, NET.I YORK

INTRODUCTION

B e g i n o i n g i n l g 4 4 , t h e M a o h a t t a B E n g i n e e r D i s t ' r i c t a o d i t s s u c c e s s o r '

the Atouic Euergy co-- iEsioo (AEC),  used Port ioBs of  the Lake ontar io

ordnance works (present ly  referred to as the Niagara Fal ls  s torage s i te

(NFSS) and of f -s i te  ProPert ies) ,  approximately  3 ku nor theaet  of  Lel t is ton '

N e w Y o r k , f o r s t o r a g e o f r a d i o a c t i v e ! ' a s t e s . T b e s e ! ' a s t e g w e r e p r i m a r i l y

res idues f rou uranium processing oPerat ioDs;  however,  they a lso inc luded:

coataoioated rubble and scrap f rou deco-- iss ioning act iv i t ies,  b io logical

and u iscel laneous l rastes f rom the univers i ty  of  Rochester ,  and low- level

f i s s i o o - p r o d u c t l ' a s t e f r o m c o n t a m i n a t e d - l i q u i d e v a P o r a t o r s a t t h e K a o l l s

Atouic Power Laboratory (KAPL) ' Receipt of radioactive ltaste was

discont inued ia Lg54,  aud,  fo l lowiug c leanup act iv i t ies by Eooker chenical

co. ,  525 hectares of  the or ig iual  5 l2-hectare s i te  were declared surp lus '

T h i s p r o p e r t y w a s e v e B t u a l l y s o l d b y t h e G e n e r a l s e r r r i c e s A d m i a i s t r a t i o ! t o

various private, comercial , and govenroeutal agencies'l

N i a g a r a } t o h a w k P o w e r C o r p o r a t i o n i s t h e c u r r e o t o w n e r o f a t r a c t f r o n

t ,he NFSS, ideot i f ied as of f -s i te  ProPert ,y  R (see Figure l )  '  a  radio logical

surirey of Ehar tract, cooducted Juty-septenber 1983, is the subject of thi 's

rePorE, .

SITE DESCRIPTION

Figure 2 is  a p lot  p lan of  of f -s i te  ProPerty  R'  The ProPerty  is

rectangular  (about  190 o x 120 o)  and occupies approximateLy 2 '3 hectares '

r t  is  bounded oB Ehe south by p letcher  Road.  Drainage d i tches are located

a l o n g b o t h t h e e a s t e r t r a n d w e s t e r n b o u n d a r i e s . P o w e r t r a n s u i s s i o u l i n e s

c r o 6 s t h e P r o P e r t y i n a n o r t h / s o u t h d i r e c t i o n a n d a s u a l l p a v e d r o a d

provides access Eo these Poser l ines '  The ProPerty  is  others ise uuused and

cotrlains Bo structures ' The land is level and is overgrown with brush and

t r e e s .



Rad io loe i ca l  E i s to rv

T h e r e i s n o e v i d e u c e o f c o n t , a m i u a t e d ! ' a s t e b u r i a l o r s t o r a g e o t r

P r o P e r t ' y R ; h o w e v e r , s l i g h t l y e l e v a t e d r a d i a t i o n l e v e l s h a v e b e e n d e t e c t e d

aloug p letcher  Road and the nor thern s i te  boundary ' l -3  Leakage or  sp i l lage

of soall aaouDts of contaminated residues frou waste traoEport vehicles oay

h a v e r e s u l t e d i n t h e e l e v a t e d l e v e l s o n P l e t c h e r R o a d . S h i a e f r o m r e s i d u e

oater ia ls ,  located on the nearby NFss,  has been suggested as the source of

e l e v a t e d r a d i a t i o n ] . e v e l s o n c h e n o r t h e r n p o r t i o o o f t b e P r o P e r t y .

SURVEY PROCEDURES

The comprehensive survey of off-site ProPerty R was performed by the

Radio logical  s i te  AesessBeo!  Progran of  oak Ridge Associated univers i t ies

(ORAU),  dur ing the per iod of  Ju ly-septeober '  f9E'  The sunrey was ia

accordauce nith a plan dated March 1 8' I 983 ' approved by tbe Departnent of

Energy's 0ffice of Nuclear Energy' The objective and procedures frou that

p lao are presenced in th is  sect ion '

0b i  ect ive

The object ive of

of  the radio logical

col lected inc luded:

the survey sas Eo provide a comprehensive asses$BenE

conditious oo ProPerty R' Radiological infor:mation

l . d i r e c t r a d i a t i o n e x P o s u r e r a t e s a n d s u r f a c e b e t a - g a m n a d o s e
r a t e s ,

2.  locat ious of  e levated sur face res idues '

3 . c o n c e o t r a t i o n s o f r a d i o n u c l i d e s i n s u r f a c e a n d s u b s u r f a c e s o i l ,

4 .  conceotrat ious of  radionucl ides iu  ground water '  and

5 . c o o c e n l r a t i o n s o f r a d i o n u c l i d e s i n s e d i o e n t f r o m d r a i o a g e d i t c h e s
on the ProPerty



Pro  cedu res

t .  Brush and weeds l tere c leared as needed Eo provide access for

g r i d d i n g a u d s u r v e y i n g a u d a 2 0 r n s y s t e n ! ' a s e s t a b ] . i s h e d . T h e s e

o P e r a t i o n s \ ' e r e p e r f o r o e d b y } l c l n t o s h a n d M c l n t o s h o f L o c k p o r t '

NY,  under subcontra i t '  The gr id systen is  shown on Figure 3 '

G a n m a e x P o s u t e r a t e m e a s u r e o e o t s w e r e o a d e a t t h e s u r f a c e a c d a t

I  o above the sut face at  20 n gr id in tervals  '  Measurenents were

perforued usiug por table ganma NaI(T1)  sc int i l la t ion survey

Eeters. Conversioo of these treasure[reots to exPosure rates in

oicroroeotgetrs Per hour (uR/h) ltas in accordance with cross

cal ibrat iou wi th a pressur ized ionizat ioa chamber '

Beta-gaoma dose rate Beasureoenls were perforued I cu abov€ the

surface at 20 u grid intenrals ' These Eeasurenests ltere

conducted using thin-wiudow (<7 ng/cu2) C-u detectors and

portable scaler / rat€oeters '  Measurenents were a lso obta ined wi th

the detector shielded to erraluate contributions of nonpenetrating

beta aad low-eoergy gaoma radiations' Meter rgadiags lfere

coaverted t 'o dose rate ia microrads per hour (urad/h) based on

closs caLibratioa with a thin-window ionization chssber

4.  Sur f ,ace (0-15 cu)  soi l  samples of  approxiuate ly  I  kg each were

co l l ec ted  a t  20  o  g r i d  i s ten ra l s '

i { a l k o v e r E u r f a c e s c a B s w e r e c o n d u c t e d a t L - 2 o i n t e r r r a l s o v e r a l l

accessib le areas of  tbe property '  Por table garnna sc is t i l la t ion

sur'\tey treters were used for these scans ' Locations of elevated

c o D t a c t r a d i a t i o n l e v e l s g , e r e n o t e d a a d s u r f a c e e x P o s u r e r a t ' e s

!.ere rneaaured at these locations '

At  locat ions of  e levated sur face , r .adiat ion levels (see Figure 4) ,

gaEma exPosure rates at 1 B above the surface and beta-gama dose

r a E e s a t l c m a b o v e t ' h e s u r f a c e w e r e a l s o u e a s u r e d . S u r f a c e s o i l

a

3 .

5 .

6 .
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s a l r p l e s l r e r e o b t a i n e d f r o u t h e s e l o c a t i o n s a u d ' f o l l o w i u g

s a o p l i n g ' | h e s u r f a c e e x P o s u r e l e v e l s \ J e r e r e B e a s u r e d ! o e v a l u a t e

the ef fect iveaess of  shal los sanpl ing oo renoval  of  the radiat ion

s o u r c e .

D e t e c t i o n S c i e n c e s G r o u p o f C a r l i s l e ' l t A ' p e r f o r r n e d

ground-penetratiug radar surveys at locations of proposed '

subsur face iovest igat ions to ideot i fy  the presence of  underground

pip ing or  ut i l i t ies which would prec lude borehole dr i l l ing '

Boreholes were dr i l led to prov ide a oechauisu for  logging

s u b s u r f a c e d i r e c t r a d i a t i o n p r o f i l e s a o d c o l l e c t i n g s u b s u r f a c e

s o i l a a d w a t e r s a u p l e s . T h r e e b o r e h o l e s w e r e d r i ] ' l e d b y S i t e

Engineers,  Icc. ,  o f  Cherry Ei l l '  NJ '  us ing a t ruck l louoted 20 cm

d i a u e t e r h o l t o w - s t e n a u g e r . T h e l o c a t i o o s o f t h e s e b o r e h o l e s a r e

shown on Figrire 5'

A g a n n a s c a B o f t h e b o r e h o l e s w a s p e r f o r u e d t o i d e a t i f y e l e v a t e d

r a d i a t i o o l e v e l s , w h i c h w o u l d i n d i c a t e s u b s u r f a c e r r i e i d u e s .

Radiatioo profi les in the boreholes were determined by neasuring

g a o m a r a a i . a t i - o u a t l 5 - 3 o i u i n t e r r r a l s b e t g e e o t } r e s u r f a c e a n d t b e

h o ! e b o t t o E . A c o l l i n a t e d g a m ' ! 3 s c i n t i l l a g i o u d e t e c t o r a u d

portable scaler  were used for  these BeaEurenents '

A saople of the grouad water ltas collected from ooe of the

b o r e h o l e s u s i n g a h a n d b a i l e r . S o i l s a u p l e s o f a p p r o x i n a t e l y

I  kg each were col lected f rom var ious depths in  the holes by

scraping the s ides of  each borehole wi th a qPecia l ly  constructed

sampl iug tool .

g . S e d i n e n t s a m p l e s ( 1 k g ) w e r e c o l l e c t e d f r o u E w o l o c a t i o n s i n t h e

d i t c h o n t h e s i t e , s w e s t P e r i E e E e r ( s e e F i g u r e 6 ) .

I0.  Twenty soi l  sauples and seven water  samples were col lected f rom

the Lewiston area (but  not  orr  Ehe NFSS or  associated of f -s i te

P r o P e r t i e s ) t o p r o v i d e b a s e l i n e c o n c e n t r a t i o n s o f r a d i o n u c l i d e s

. l



for comparison purposes. Direct background radiat ion leve1s were
rqeasured at locat ious where basel ine soi l  samples $ere col lected.
The locacious of the basel ine sanples and background ueasuregents
are shosu on Figure 7.

Sarople Analvses. aud Interorecat ion of Results

Soil and sedinent samples lrere analyzed by
Radiun-226 lras the najor radionuclide of coucern,
reviewed for Cs-137, U-235, U-239, and other gasrna
aualyzed for gross alpha and beta concent lat ions.

gatrlo{t spectlometry.

al though sPectra l rere

emit,ters . water rras

Additional infornation conceraiug analytical equiprnent and procedures
is coutained in Appendix A.

Results of this survey were compared to Ehe
fornerly ur i l ized radioact ive mater ials handl ing
in Appendix '8.

appl icable guidel ines for

si tes, which are preaented

RESULTS

Beckproqnd Levels and Baseline Couc-eDtratious

Background exPosure rates aod baseline radionuclide coBcenlrations in
soi l ,  detetmined for 20 locat ions (Figure 7) iu rhe vic iui ty of che NFSS,
are presented in Table 1-a. Exgosure rates ranged from 6.g to g.g uR/h
(typical  levels for rhis area of,  New tork). Conceutrat ions of
rad ionuc l ides  in  so i l  were :  Ra-226,  (0 .09  ro  I .22  pCL/g  (p icocur ies  per
gran) ;  U-235,  <0 . t .4  ro  0 .46  pc i le ;  U-238,  <2 .20  ro  6 .26  pCi /e ;  Th_232,  0 .32
co 1 '18  pc i /g ;  and Cs- I37 ,  <0 .02  eo  1 .05  pc i /g .  These concenr rar ions  are
typical  of  the radiouucl ide levels nornal ly encountered in surface soi ls.

Radioact iv i ty levels iu basel ine l rater samples are preseuted in
Table 1-B. The gross alpha and gross beta'concentrat i .oos ranged froo 0,55
to  1 .87  pc i / l  (p icocur ies  per  t i te r )  and <0.63  ro  14 .3  pcL /L ,  respecr ive ly .
These are typical  of  concentrat ions normal ly occurr ing in surface lrater.



Di rec t  Rad ia t i on  Leve l s

D i rec t  r ad ia t i on  l eve l s ,  Beasu red  a t  20  o  g r i d  i n ten ra rs ,  a re
preseuted in Table 2.  Tbe go--a exposure rates at  I  u  above the sur face
raaged f rour  7 to 11 uR/,h (average 8 uR/h) .  At  sur face co ' tact ,  the
exposure rates ranged f rou 6 to 17 uR/h (average 9 uR/h) .  Beta_ganna dose
rates ranged f rou 8 to 51 vrad/h (average 22 vtad/h) .  Measure 'enrs
perforoed with the detector shielded averaged approximat eLy 20I less than
those wi th the unshie! 'ded detector .  This  indicates ouly a saal l  por t ion
of  the sur face dose rate is  due Eo nonpenetrat ing beta or  low-energy photoa
radiat ions.  Levels l tere general ly  h igher  a long the shoulder  of  p letcher

Road  (g r i d  l i nes  302 -3045 ) .

The walkover suri\ ley identif ied four small isolated areas with elevated
sur face radiat ion leveIs.  .These locat ious are indicated oo Figure 4 and
direct  radiat ion levels  at  these locat ioos are presented in Table 3.
Coutact gr'r-a exposure rates ranged f rom lG to 2 9 y R/h. e.ann.a exposure
rates at I n above the surface and beta-ganna dose rates ranged frou 1.2 to
14 uR/h and 20 to 56 urad/h respect ive ly .  sampl ing at  rhese locat ions had
uo s igni f icant 'e f , fect  on the d i rect  radiat ion levels,  suggest ing that  any
contaminat ion at  these poiats is  d i f fused rather  than ia smal l  d iscrete
depo s i t  s

Table 4 l ists the coucentrat ions of radiouucl ides seasured in surface
soil from 20 rn grid intenrals. These sa,mples contained Ra-226
conceutrat ions ranging frou <0.r4 ro 17.3 pci /g.  The highest level was in
che sample frou gr id point 303s,801t,  along the shoulder of pletcher Road.
other sauples frou the shoulder of the road also contained elerrated Ra-226
levels '  couceatrat ions of u-235 aod u-238 were not sigui f icaut ly di f fereut
from Ehose in basel ine samples. The Cs-137 levels in sauples frou 159s,ool l {

"1d 
302s'100!I  were 6-45 and 3.t+6 pci /g,  respecrively.  orher saupres

coatained basel ine leveIs of that radionucl ide.



Sanples f rom locat ions of  e levated contact  radiat ion 1eve1s ranged
fron 5.55 ro 29.9 pCL/g of ,  Ra-226 (see Table 5) .  The uaxiuuu level  was in
samp le  B4  f ron  g r i d  l oca t i ou  304S ,73W a t  t , he  shou lde r  o f  p l e t che r  Road .
These saraples d id t rot  conta in s igni f icant  cotrcentrat ions of  other
radionucl ides .

The results of ganna sciut i l lat ion
indicated no subsurface coBta,Diuat ion.
quant i fy radionucl ide concentrat ions in
vary. ing rat ios of Ra-226, V-235, U-239,
t h i s  s i t e .

BeasureEeots perforued in boreholes

Ge'arna logging data were not used to

the subsurface soi l  because of  the

and Cs-137 occurr ing in  soi ls  f rou

Table 6 presents the radionucl ide concentrat ious oeasured in soi l
samples f rou three boreholes,  located Eo provide a representat ive coverage
of  che ProPerty .  These soi l  samples had radionucl ide conceatrat ions e i ther
in the range of baseline sauples or less thaa Ehe ninimuo detectable
ac t i v i cy .

Radionucl ide Concentrat ions in  Warer

No surface

t,he surivey.

concentrat ions

T a b l e  7 ) .  T h i s

water 'sources were avai lable oD the property  at

lfater lras obtained from one borehole aud

o f  L5 .4  p0 i l  1  g ross  a lpha  and  8 .10  pC i /1  g ross

saople a lso coota ined 0.38 pCi /1 of  Ra-226.

the t,ime of

contaiued

b e t a  ( s e e

Concentrat ioas in  sedioent  sauples,  co l lected f rom the dra inage d i tch
along t 'he nesteru property  boundary,  are presented io Table g.  These
samples d id not  conta in radionucl ide levels s igui f icant ly  d i f ferent  f rou
the  l eve l s  i u  base l i ne  so i l .



COMPARISON OF SURVEY RESULTS lilTg GUIDELINES

T h e g u i d e l i n e s a p p l i c a b l e t o e l e a n u p o f t h e o f f - s i t e p r o p e r t i e s a t

NFSS are pteseBted in appendix B.  Al t  exPosule rates at  I  m above the

ground surface on property R ale less thaa 20 p.R/h above the backgrouod

I e v e l . T h e a v e r a g e l e v e l o f s u R / h i s w e l l b e l o w e h e 6 0 u R / h c r i t e r i a f o r

open laud areas.

sur face soi l  samples,  co l lected a long the shoulder  of  Pletcher  Road

aud at  several  l0cat ious of  e levated d i rect  radiat ion levels '  exceed

5 p}Lls of Ra-226. These areas are indicated on Figure 8' the area along

pletcher  Road is  a narros st r ip ,  L-2 n wide,  between gr id points 70I{  and

180W. Other  locat ionE of  Ra-226 sur face soi l  contaainat ioo are iso lated

frou each ot,her and the conceutrations averaged over I00 u2 would be below

E h e 5 p c i / g l e v e l . D i r e c t E r e a s u r e m e n t s a o d s a u p l i n g i n d i c a t e t h a t t h e

coutaminat ion is  l in i ted to the sur face soi l .  The gross a lPha

concentrat ion of  15.4 pc i / l  iu  water  f rom one borehole erceeded the EPA

rnrerim Drinkiug warer staudard of f5 pci./ l for gross arpba. The Ra-226

concent tat ion was 0.38 pc i / l  -  wel l  below the EPA Staudard '  I t  should be

uoced that .the EPA Standards are used here for conparison purposes only aad

are not  appl icable to th is .  s i td  because the water  does not  actual iy

represenE a sour ie of  dr iok ing water '

S e d i m e n t s a m p l e s f r o u p r o p e r t y d i t c h e s d i d n o t c o n t a i n r a d i o o u c l i d e

1evels d i f fer ing f rou basel ine levels '

SUUMARY

A c o m p r e h e n s i v e s u r v e y o f o f f - s i t e P r o P e r t y R a t t h e N i a g a r a F a l l s

S c o r a g e S i t e ! ' a s c o n d u c t e d d u r i n g J u l y - S e p t e n b e r , l g a . T h e s u r r ' e y

inc luded sur face radiat ion scansr  Beasuregents of  d i rect  radiat ion levels '

aud aualyses of  radionucl ide concenErat ions in  sur face aud subsurface soi l

sa.mples and in subsurface water. Analyses of sediment sauples nere also

perf or:ued.

The resul ts  of  the

cont ,aminated sur f  ace soi l

survey indicate a narrow strip of Ra-226

(0-15 cro deep) a long the shoulder  of  Pleccher



Road.  This area coul$ be brought  in to compl iance wirh the cr i ter ia  by

reuoval  of  approxioate ly  30 n3 of  so i l .  Locat ions of  so i l  areas where

radionucl ide concentrat ions exceed cr i ter ia  levels  are shown on Figure 8.

Al though there are smal l  iso lated areas of  contaminated res idues on
port ions of  th is  Property ,  Ehe coBtaninants do not  pose potent ia l  heal th
r isks.  There is  no ev idence that  n igrat ion of  the radioact ive Eater ia ls  is
adversely af fect ing adjacent  propert ies or  the ground water .
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TA3LE

RADIONUCT,IDE CON CENBATIONS

l -B

IN BASELINE WATER SAMSLES

. a
Locat,ron

Radionuclide Concesttat ions (PCi/1)

Gross AIPha Gross  Beta

I.Il
t . t t
n 1

I{3
114
lr5
ll6
}l7

0 .95  !  0 .93  b

0 .95  3  0 .94
0 .55  3  0 .78
0 .63  a  0 .89
0 .73  +  0 .68
1 .87  +  1 .84
1 .16  3  0 .66

0 .55  t o  1 .87

4 .79  3  1 .15
9 .17  I  1 .31
2 .73  !  L .05
5 .37  I  1 .17

<0 .64
14 .3  !  2 .4

<0 .63

<0 .63  to  14 .3
Range

a
b

Refer to Figure 7.
Errors ate 2o based ou couut ing stat is t ics.

1 9



TABLE 2

DIRECT RADIATION I.EVE.S MEASURED
AT 20 M GRID INTERVAI,S

Gr id
Locat ion

Gama ExPosure
R a t e E a t l r l A b o v e

the Surface
(ur/tr)

Gaona ExPosure
Rates at  the

Surface
(u n/ir)

BeEa-Gauma
Dose Rates at  I  cm

Above t,he Surface
(u rad /h )

L20 60
120 80
1 2 0  1 0 0
1 2 0  1 2 0
120 140
1 2 0  1 6 0
120 I  80

140 60
140 80
140 100
140 I20
140 140

'  140 160
140 r 80

1 6 0  6 0
160 80
1 6 0  1 0 0
1 5 0  I 2 0
16 0  140
1 6 0  1 6 0
160 r  80

1 8 0  6 0
180 80
I 80 r00
1 80 120
1 80 140
1 8 0  1 6 0
r 8 0  1 8 0

200 60
200 80
200 100
200 120
200 140
200 160
200 I 80

47
a n

10
20
4L
23
20

L 4
l 2
1 9

9
2T
22
l 0

20
8

23
3 7
26
23

9

t l
8

1 6
22
22
20
l 0

9
9
9
9
8
8
9

8
9
8
9
9
9
I

6
7
9
9
9
9
8

9
8
9
9
8
8
9

8
8
8
9
8
9
8

9
9
9
8
8
8
8

8
8
8
9
9
8
8

7
7
8
9
8
8

" 8

8
8
8
9
B
I
8

I
8
8
9
8
8
8

1 6
1 3

8
L 2
T 4
3 6
3 2

20



IABLE 2, cont.

DIRECT RADIATION LEVELS MEASURED
AT 20 M GRID INTERVAJ.S

Gr id
Locat ion

Ganma Exposure
Ra tes  a t  I  uAbove

tbe Surface
(uR /h )

Gaoma Exposure
Rates at  the

Surfa ie
(u R/h)

Beta{auua
Dose Rates at  1 cE
Above the Surface

(]r radlh)

220 60
220 80
220 100
220 120
220 140
220 160
220 180

240 60
240 80
240 100
240 120
240 140
240 160
240 180

260 60
260 80' 2 6 0  

1 0 0
260 L20
260 140
260 160
260 I 80

280 60
2ffi 80
2 W  1 0 0
2 80 120
2ffi 140
zff i  160
280 180

3 0 0  6 0
300 80
3 0 0  1 0 0
300 r20
300 140
300  150
300 1 80

8
8
8
.?

7
8

9
8
8
7
7
7
7

8
8
7
8
8
7
7

9
9
7
7
8
8

1

9
9
9
9
9
8
8

27
23
20
I 7
22
t 3
1 l

3 2
1 3
27
1 8
L 7
27

I

23
26
t6
22
2T
20

I

26
44
2 5
1 9
2 I
2L
23

8
1 0

I
7
8
7
8

9
9

8
7
I
8

9
8
7
8
8
7
8

8
8
1

8
1 0

9
a

9
9

1 l
9
9
9
9

29
25
38
31
31
30
25

L I



IABLE 2,  cont .

DIRECT RADIATION LEVELS MEASURED

AT 20 M GRID INTERVAI.S

Gr id
Locat ion

Garnrnr ExpoSure
R a t e s a t l s A b o v e

the Surface
(un /h)

Gauma ExPos.ure
Rates at  the

Surface
(uRi  h)

Beta4aoma
Dose Rates at  I  cu

Above the Surface
'  ( u rad /h )

304  60
304 80
304  100
304  120
304 140
304  160
304 I 80

15
L2

8
2l
51
32
34

9
9
8

1 l
1 0
I O
1 0

1 0
8
7

L 2
L 2
1 3
L 7

22
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TABLE 4

RADIONUCLIDE CONCENTRATIONS IN SURFACE SOIL

SAMPLES FROM 20 M GRID INTERVAI,S

w
L20 60
120 80
1 2 0  I 0 0
120 L20
120 140
L20 150
120 1 80

1 4 0  6 0
140 80
140 100
1 4 0  1 2 0
140 r40
1 4 0  1 6 0
140 I 80

1 5 9  6 0
160 81
1 6 0  1 0 0
1 6 0  1 2 0  .
160 140
1 6 0  1 6 0
160 I  80

1 8 0  6 0
180 80
1 80 100
1 80 120
I 80 140
I 80 150
1 8 0  1 8 0

200 60
200 80
200 100
200 120
200 140
200 150
200 1 80

0 .  9 1  :  0 . 2 5 4
0 . 6 1  +  0 . 3 0
1 . 0 1  3  0 . 3 9
I  . 1 3  +  0 . 3 1
1 . 0 8  +  0 . 3 2
0 . 8 4  a  0 . 2 7
L . 2 2  +  0 . 3 2

1 . 0 3  +  0 . 2 5
I  . 3 3  +  0 . 3 1
0 . 8 5  a  0 . 2 0
0 . 9 8  1 0 . 3 2

< 0 . 1 6
1 . 0 4  a  0 . 2 9
0 . 3 9  t  0 . 1 9

1 . 4 4 '  +  0 . 3 1
1 . 0 4  I  0 . 2 1
1 . 1 7  3  0 . 3 2
0 .  9 0  1  0 . 3 3
0 . 7 1  3  0 . 2 9
1 . 3 8  +  0 . 3 5
I  . 4 9  +  0 . 3 1

0 . 8 / r  +  0 . 2 8
1 . 3 4  1 0 . 3 3
0 . 8 9  A  0 . 2 6
1 . 0 1  t  0 . 2 1
1 . 1 5  +  0 . 2 3
0 . 9 3  +  0 . 2 4
0 . 9 5  +  0 . 2 4

0 . 6 9  I  0 . 1  8
0 . 9 8  +  0 . 2 7
0 . 9 8  +  0 . 2 4
1 . 1 7  +  0 . 2 6
1 . 1 3  +  0 . 2 2
1 . 0 9  +  0 . 2 9
0 . 7 1  1 0 . 2 5

<0 .1  8
<0 .24
<0 .34

0 .60  +  0 .62
<0 .25
<0 .20
<0 .40

<0 .19
<0 .3  9

.<0 "22
0 .34  +  0 "50

<0 .22
<0 .23
<0.45

<0.47
<0 .1  5
<0 .3  9
<0 .24
<0 .2  8
<0 .3  9
<0 .29

<0 .29
<0 .33
<0 .28
<0 .3  0
<0 .23
<0 .31
<0 .3  5

<0 .  l 3
<0 .18
<0 .2  8
<0 .30
<0 .33
<0 .2  8
<0 .1  9

r . 2 8  t  0 . 9 1
2 . 6 I  a  2 . 0 6
4 . 7 3  1 2 . 0 7
3 . 2 6  t  I . 9 0

< 0 .  9 2
L . 5 7  1  0 . 6 2
4 . 3 5  t  2 . 3 6

0 " 7 L  2  0 . 7 2
0 . 9 4  +  3 . 7 2
1 . 5 7  3  1 . 9 3
3 . 3 7  +  0 . 8 4
4 . 5 6  t  2 . 6 3
I  . 5 0  I  0 . 6 7
4 . 0 3  +  5 . 0 6

1 . 8 6  3  2 . 5 1
< 0 . 3 3

4 . L 5  1 2 . 2 2
2 . 9 3  7  L . 2 o
1 . 8 7  I  1 . 7  8
t . 6 9  +  3 . 9 6
5 . 2 3  a 1 . 7 0

r . 1 5  3  L . 7 6 '
< 1 . 0 8

r . 6  8  a  0 . 9 1
<0.  97
< 0 . 7  4

L . 7 6  +  2 . 5 7
< 1 . 0 8

0 . 2 1  +  0 . 2  8
0 . 9 8  +  0 . 9 8
0 . 7  8  a  1 . 4 7
2 . 0 2  +  L . 9 5
2 . 8 3  +  1 . 3 7

< 0 .  9 5
0 . 7 3  t  1 . 1 4

0 .64  +  0 . I 4
0 .58  a  0 .12
0 .72  t  0 .15
0 .80  +  0 .16
0 .54  +  0 .17
0 .  82  +  0 .16
1 .19  +  0 .22

0 .  54  t  0 .10
0 .  84 '  +  0 .17
0 .63  3  0 .15
l . l 1  +  0 .17
0 .07  +  0 .05
0 .93  a  0 .18
0 .68  3  0 .21

6 .45  +  0 .3  8
1 .23  t  0 .26
1 ;05  a  0 .20
0 .7  2  a  0 .L4
0 .35  +  0 .19
0 .82  t  0 .18
0 .61  +  0 .13

0 .27  : 0 .11
1 .01  10 .16
0 .72  +  0 .10
0 .71  +  0 .12
0 .59  +  0 .11
0 .53  10 .18
0 .99  3  0 .16

0 .40  3  0 .09
0 .30  10 .10
0 .75  t  0 .13
0 .73  +  0 .13
0 .57  t  0 . r 5
0 .48  A  0 .15
f . 03  r  0 .20

t!
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TABLE 4'  cont '

RADIONUCLIDE CONCENTBATIONS IN SITRFACE SOIL

SAMPLES FROU 20 I'1 GRID INTERVALS

Grid Location
ffi

220 60
220 E0
220 100
220 120
220 140
220 160
220 180

atfi 60
2tfi 80
ztfi I00
ztfi 120
ztfi 140
ztfi 160
2m 180

260 60
260 s
260 100
260 120
260 140
260 160
260 180

280 60
280 80
280 100
280 120
280 140
280 160
2n 180

300 60
300 s
300 100
300 r20
300 140
300 160
300 180

0 .20  +  0 .21
1 .02  3  0 .24
1 .42  t  0 .27
0 .75  +  0 .29
0 .59  3  0 .18
0 .65  1  0 .23
0 .73  +  0 .28

0 .99  +  0 .23
0 .85  +  0 .24

<0  .19
0 .76  :  0 .23
0 .18  I  0 .23
0. t r }  3  0.24
0 .65  t  0 .23

' 0 .95  
20 .29

1 .03  t  0 .3 r
0 .73  a  0 .19
1 .06  3  0 .28

<0 .14
0 .74  +  0 "20
0 .64  t  0 .24

I  . 16  +  0 .30
2 .43  +  0 .35
0 .73  g  0 .14
0 .60  +  0 .14
0 .83  +  0 .18

<0 .16
0 .86  3  0 .21

1 .43  3  0 .46
1 .76  +  0 .31
2 .65  +  0 .36

<0.26
I  . 98  1  0 .48
1 .75  10 .29
r . 79  3  0 .30

<0 .24
<0 .3 r
<0 .30
<0.23
<0 .16
<0 .13
<0 .22

<0 .21
<0 .21
<0 .14
<0 .27
<0 .14
<0 .16
<0 .15

<0 .1  9
<0 .22
<0 .1  5

0 .20  +  0 .55
<0.23
<0 .24
<0 .14

<0 .30
<0 .22
<0 .20
<0 .23
<0 .15
<0 .20
<0 .21

<0 .34
<0 .35
<0 .1  9
<0 .30
<0 .37
<0 .20
<0 .32

<0 .77
<1 .01

r . 86  3  2 .53
2 .96  +  1 .16

<0 .54
0 .19  +  0 .52
1 .09  +  0 .86

1 .76  +  0 .56
1 .71  3  1 .43
0 .66  +  0 .75

<0 .77
L .24  a  0 .54
0 .88  +  0 .47
0 .6  8  r  0 .64

b .8 / r  +  0 .54
l . 7 t  I  1 . 63
0 .57  3  L .47

<0 .3  9
<0 .7  I
<0 .74

1 .06  3  0 .50

2 .72  2  L .L l
2 .41  +  1 .10
2 .22  2  L .20

<0 .6  8
0 .63  +  0 .69

<0 .61
4 .02  3  0 .93

<1 .08
<1 .04

1 .75  +  0 .74
<1 .00
<1 .09

1 .36  3  0 .53
2 .30  a  1  .80

0 .16  +  0 .08
0 .27  3  0 .10
0 .82  3  0 . I 4
0 .56  +  0 .11
0 .59  3  0 .11
0 .66  3  0 .10
1 .53  t  0 .21

0 .64  t  0 .16
0 .36  3  0 .12
0 .63  +  0 .11
0 .55  1  0 .11

<0.06
0 .39  +  0 .08
0 .41  +  0 .10  

.
<0 .09

0 .52  3  0 .13
.0 .24  3  0 .07
0 .37  t  0 .16

<0 .06
0 .59  g  0 .12
0 .57  3  0 .12

0 .45  +  0 .10
0 .52  +  0 .12
0 .49  a  0 .10
0 .50  t  0 .09
0 .56  t  0  . 09
0 .04  I  0 .04
0 .57  +  0 .14

<0 .07
0 .48  3  0 .11
0 .35  :  0 .08
0 .24  3  0 .12
0 .71  +  0 .17
0 .69  +  0 .14
0 .65  3  0 .15
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TABLE 4, cont

RADIONUCLIDE CONCENTRATIONS IN SURFACE SOIL

SAMPLES FROI,T 20 M GRID INTERVALS

qria focatioo
s l l Ra-226

304 60
303 80
302 100
303 120
304 r40
302 160
304 180

1 .90  +  0 .39
17  . 3  +  0 .8
15 .9  +  0  . 8

8 .73  :  0 .58
5 .68  +  0 .55
7  . 98  +  0 .55
6 .29  +  0 .49

<0 .21
<0 .56

1 .76  +  l . l 3
<0 .29

0 .74  +  0 .78
1 . r0  1  0 .80

<0 .48

0 .33  g  0 .12
0 .38  +  0 .12
3 . t s  7  0 .27
l . l 4  +  0 .14
1 .10  3  0 .17
1 .26  +  0 .17
1 .87  t  0 .19

<0 .50
<l  .56
<1  . 95
<0 .55
<1 .16
<1 .40
<1 .34

a Errors ate 2o based ou count ing stat ist ics '
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APPENDIX A

IN STRUI4ENTATION AI.ID AIIALYT I CA]" PROCEDURES



. r 
aPPENDIX A

Inst tuEentat io t r  and Analyt ica l  Procedures

Gama Scint i l la t ion MeaEureueot

Walkover surface scans .and aeasureuents of ganma exposure rates ltere

performed using Eber l iae Model  PRU-6 por table rateBeiers wi th Victoreen

Model  489-55 gama sc int i l la t ion probeE conta iBing 3 '2 cu x 3 '8 cn NaI(T1)

sc iut i l la t ion crysta ls ;  Couut  rates l tere comrer ted to exPosure levels

(uR/h) usiag factors deter:uined by comparing the resPoose of the

scint i l la t ion detector  wi th that  of  a Reuter  St 'okes nodel  RSS-I11

pressur ized ionizat ion chanber ^E locat ions on the Niagara Fal ls  SEorage

S i te  and  o f f - s i t e  p roPer t i es .

Beta-{ama Dose Rate Measureuents

Measureuents were perforrned using Eberliue "Rascal, " Model PRS-I,

por table scaler / rateneters wi th Model  EP-260 th in-window, pancake G-M'  beta

probes. Doee rates (Urad/h) ltere deEeruined by couparisou with the

respotrse of  a Victoreeu Model .440 ionizat iou chamber survey EeEer '

Borehole Loeeing

, Borehole gaD0a radiation BeasureBents were perfor:ued using a Victoreeu

Model 48F55 gasia scinti l latiou probe, couDected to a Ludh:o l lodel 2200

portable scaler .  The sc int i l la t ioa probe was shie lded by a 1.25 cm th ick

lead shie ld wi th four  2.5 sn x 7 m holes evenly spaced arouod the regioo

of  the sc int i l la t ion crysta l .  The probe l ras lowered into each hole us ing a

tripod bolder with a small winch. Measurenents ltere performed at 15-30 cn

intervals  in  a l l  ho les.  The logging data were used to ident i fy  regions of

possib le res idues and guide the select ion of  subsur face soi l  sampl ing

locat ions.  Due to the vary iug rat ios of  Ra-226,  U-235,  U-238,  and Cs-137

there r ras no at , teoPt  t ,o  est iaage soi l  radionucl ide coacentrat ions d i rect ly

f rorn ihe logging resul ts

A-I



Soi l  and Sediraent  Sanple Analvs is

Soi l  and sediuent  sauples were dr ied,  n ixed,  aod a por t ion p laced iu a

0.5 l i ter  l lar iael l i  beaker .  The quaat i ty  p laced in each beaker was chosea

to reproduce the cal ibrated count ing geouetry and ranged f ron 600 to 800'g

of  so i l .  Net  so i l  weights were detero ined and the samples couuted us ing

int , r ins ic  germanium and Ge(Li )  detectors coupled to a Nuclear  Data model

ND-680 pulse height analyzer systen. Backgrouod and Compton strippiug,

peak search,  peak ident i f icat ioo,  and concentrat ion calculat ions l tere

perforued using the computer capabil it ies inhereut in the aaalyzer systeB'

Energy peaks used for deteruinatioo of radionuclides of concerD were:

Ra-226

v-235

u-23 8

Cs-137

0.609 MeV frou BL-2L4 (corrected for equi l ibr iun condit ions)

0.143 MeV

0.0g4 Mev from Th-234 (secular equi l ibr iun assrroed)

0 .662 MeV

i

Water Sample Analvs is

water samples ,lrere rough-fi ltered through whatman No. 2 fi l ter PaPet'

Renaioing suspended solids nere reooved by subsequent fi l tration. through

0.45 un oeobraue f i l ters.  The f i l t ra te was acid i f ied by addi t ion of  10 n l

of cooeentrated nitric acid. A known volune of each sample was ertaPorated

to dryness and counted for gross alpha and groes beta usiug a Teuaelec

Model tB 5100 low-backgrouod proportional coutrter'

Analysis for Ra-226 nas perforoed using the staodard Eechnique EPA

600.14-7 5-008 ( rerr ) .

Cal ibrat ior i  and Oual iEv Assurance

ll ith the exceptiou of t,he exPosure and dose rate couversion factors

for portable survey grmm: and beta-gailma EeEers, all survey and laboratory

iBstruaet ts  l rere cal ibrated wi th NBs-t raceable standards '  lhe cal ibrat ion

procedures for  these por table inst ruuents are descr ibed above'

L-2



I

'  
Qual i ty  contro l  procedures o, .  a l l  i ls t ru 'ents ioc luded dai ly

background aad check-source oeasureoents to conf i ru lack of  mal funct ions

and roostaEist ica l  deviat ions ia  equipuent .  The oRAU laboratory

pal t ic ipates in  the EPA Qual i ty  Assurance Program'
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APPENDIX B

SUUUARY OF RADIATION GUIDELINES

APPLICABLE TO OFF-SITE PROPERTIES AT lUE NIAGAM FAJ.LS STORAGE SITE



presented here are the residual contaolnat lon cleanup and Easte control

c r i c e r i a o f g e n e r a l a p p l l c a b l l l t y c o t h e F U S R A P p r o j e c t a n d r e o o t e S F H P
si tes !  .

wj. th the exceprion of l la i ts for radir :n-226, tbe sol l  residual contaainat loa

c r l t e r i ' a w e r e d e v e l o p e d o n t h e b a s l s o f l l o i r l n g a a x i n u a l n d l v i d u a l r a d l a t l o n
exposure ro DoE r inr is speclf led ln DoE order 5480' lA exclusive of exPosuae

frorn natural  baekground radlar lon or uedical  procedures'  Tlre aggregate of thc

contribution fron-al1 najor Pathitays, based on 6cenarlos for Per6:rneat

in t rus ion l  € .g . ,  es tab l l sh lng  res l i "o " . "  on  the  61 te ,  has  been assr :oed '  In

trost c lrcuastances, the probabl l l ty 1s lotJ that-sueh an ln 'sruslon w111 occot '

Also, conservat lve assr:rpt loas rer l  used in deriv ing these cr l ter le to ensure

rhat a part icular dose l ia l t  would not be exceeded' Use of chese cr i ter ia ts

edd l t i .ona l l y  conserva t ive  because ' the  pa thways  cons ldered 1n  rhe  der lva t lon  o f

the cr iger ia assune al l  r-ater iatake t"d to"t  food intake ls fros che sl te '

Also, rhe sires often have l isr ted agrlcul turar capabi l i ty and the

conr,atriaatlon 1s !"i"".rry not hoioglr.o,rt. The cooblned effect of these

factors ls such that the probable r idl 'at ion exPosure to the avetage populat lou

on, or ln the vic lnl ty o.f ,  FUSRAI si tes decontauinatcd to these cr l ter la l io l ts

w i l l n o t b e a p p r e c l a b l y d i f f e r e n t f r o u t h a t n o r o a l l y r e c e l v e d f r o o n a t u r a l
baekground radiatloo.

The resldual conta,alnat loo cr l ter la for eurf2te contanlnat lon of structures

nere developed froo a proposed ef l i i  
"a.ndar# 

oodtf led as aPProPrlate to bc

conslstenr ,,lrh OOi Ori.t s4gg.fe-ina the sPeclflc needs of FUSRAP for

c o s t - e f f , e c t l v e , r r o r k a b l e g u i d e l l n e s l l h l c h p r o v l d e a n a d e q u a t e t a f e t y a a r g l n .
The uaste control  cr l ter la are conslstent l t l th aPPl lcable-DoE orders and EPA|s

regulat lons for tnact ive uranlurn el l l lng st tes'  40 CFR 192'

U. S. DEPARIYENT OF E}ERGY

R:SIDIJAL CO}iT.AHI}iATI OI;
M\

FOLTERIY UTILIZED SITES R$ffiIA! ACTION PROGRJTJ{FUSP.AP
AND

REMCTE SUP.PLUS FACILITIES T'""*AGEI'ENT PROG SITES

!/^ ,"roae sFXp si te ls one that ts excess to DOE progia' fat ic needs and is

. l o c a t e d o u c s i d e a u a j o r o P e r a t l n g D o E R & D . o r p r o d u c t l o n a r e a . R e m o g e s i t e s
are Eore l ikery io-u. released t i  the publ ic or excessed to other toverntrent

agencies after decontauinat lon than ar l  s i tes located $i th Eajor RED or

produc t lon  areas

3/assr  ! i l3 .12  (p roposed)  - -  an  adapta t lon  to  be  app l led '  as  aPProPr ' la te '



A. R.ESIDT:AI COIiIAYINATIOIi CRITE?'IA

?he fo l lowlng cr lE,er la rePresen!  the oaxlnuo tes ldgal  contaalnat ion l ia l ts

for  unrestr ic ted uSe of  land and st ructutes contaElnated n l th radlonucl ldes

re lared to the nuclear  fuel  cyc le 8t  FUSRAP aod reoote sFMP el tes '  I t  l t

the pol lcy of  DOE !o decootaainate s l tes Eo conteElsa! '1on levels et  or

belos the l io l ts  and ln a aanner conslstent  w1t 'h  DOE's

as- Ios-as- is- reasonably-achievable 
(ALI \RA) pol icy '  Resldual  conta l lnat lon

l1ni ts  for  9! ,her  nucl ldes nt l l  be developed shen- requl red us lng the saoe

; ; ; ; "1; i iJ '  
" .  

' 'as used for  those rePresenied here '

l " S o 1 1 Land)  C r l t e r i e Maxlsr:m L181cs for Unrest l icted Use

Radlonucl lde

c l
t:-liatural='
. .  - - . O /
U - l J G  r

u-?3gt I
Th-23Cs',
Ra-226

u-89
Pa-231
Ae227

t\-232

Ar24In  I
Pu-241:'
Pu-238 , 239, 240
Cs-137
Sr-9C
g-3  (PCi /41  so i l  oo is tu re)

Sol l ctt tet t3 'Y' ! l

75
150
150
r5

5 gcllZ' avelaged ovel the

f l rst  15 ca of sol l  below
the surface; 15 PCi/g when

averaged over 15 ctr chick
soll layels trore than 15 cs

belos the surface anC less

than l .5e  be lo r . the  sur face '

I40
40

190

15

20
800
100
80

100
5 ,200

!o . " " r i .bed tn ORo-831 and ORO-832'

l / to  t i r "  event  of  occurrence of  o lx tures of  radionucl ides '  the

f r a c t l o n c o n c r i b u t e d b y e a c h r a d i o n u c l i d e t o l t s l i u l t s h a l l b e
detera lned,  and the sr :o of  these f ract ions shal1 not  exceed l .  There

a re  two  spec ia i . " " t "  f o r  sh l ch  t h i s  ru le  t r us t  be  uod l f i eC :
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( a ) l f R 2 - 2 2 6 1 s p r e s e n t ' t h e D t h e - f r a c t l o n f o r f u - 2 2 6 s h o u l d n o t b e
l n c l u d e d l n t b e s u o l f t h e R a - 2 2 6 c o n c e n t r a t l o n l s l e s s t h a n o r
e q u a l t o t h e f h - 2 3 o c o n c e n t r a t l o n ' I f t h e ? a - Z 2 6 c o n c e n t r a t l o n
e x c e e d s t h e T h - 2 3 O c o n c e n t r a t l o n , ' ! h e n t h e s u l o s h a l l b e
evaluared-iy- i .pr""1n5 the Ra-226 concenrrat loa by the

d l f f e r e n c e b e g u e e n t h e R a - 2 2 6 . a n d T h - 2 3 0 c o n c e n c r a t 1 o n s .

( b ) i ; f ' A c - 2 2 7 t s p r e s e n t ' t h e n t h e s a o e r u l e g l v e n t n ( a ) f o t R a - 2 2 6
r e l a t l v e t o T h - 2 3 0 a p p l i e s f o t A e - 2 2 7 r e l a t l v e t o P a - 2 3 1 .

i /g*."pt f ,ot  Ra-226, these cr l ter ia rePresent unrestr lcted-use

residual concentrat ions above backgrtund averaged acrogs any 15 co

thlck layer to any depth and over iny cont lSuous l0o o'  eurface area'

Tlr€ satre condtslons preval l  fot-Ll i i5 exceit  for sol1 la 'ers beneath

1.5 n; beneath l . i  , ,  the al lor. .ab1e Ra-225 concent lat1oD oay be

affected by si te-speel ' f lc condit lons and ausi be evaluated

accordinglY.

!/to"^Itred concentratlons 1n excess o{ these llalts are allowable

provided that the average over 100 ot is no! exceeded'

l /e 
"rr t t"  

of  natural  uraniuc treans the sua of 3 '7-x l0l0 '^10 -,
c is in tegrar ions  pe l  secoqa (a ts7s)  i roo-u-238^p lus  3 .7  x  l0 ' -  d is / t

f roe  t r -23a prus  i . z  *  to )  a i ' s /s ' i i oa  u -235 '  one cur le  o f  na tura l

uranlun r,  
"q,r l , . r" i "oi  

ao 3,ooo ki lo i t" ."  or 6,b00 pounds of nacural

uranir.c.

9/or""r" ,  no other uranlua lsotopes are Preseut '

Zltn" Th-z3O guidellne 1s 15 pct/S to account.fol lngrowth of Ra'?28

as Th-230 a."ii". pa-226 f! a-iiairlng radlonucllde because 1ts

decaY Product ls Ra-222 gas'

9/n. pu_241 cr l ter loa was derived f  ron rhe Ar24l concent lat loa.

Scnrcture Crl te ' la (Hazluurn Liol ts for Unrestr lcted Use

b . Indoor Gaaaa F.adiat ion

3o InCoor  Radon Decay  Produc ts

A s i r u c t u r e l o c a t e d o n p r i v a t e P r o P e r t y a n d i n t e n d e d f o r
u: l tesrr lcred ;s;  shal l  te subi"t t  to reroedial  act lon as necessary

rc ensure rhe annual average ioi"""att t ion of radbn decay Products

is  less  than 0 .03  l IL ' r i th in  che sEruc ture '

Ttre lndoor gaEula

20  a i c ro roen tgen

radiat lon af ter  decontauinat l 'on shal l  not  exceed

; . ; - ; ; t  (20 1R/h)  above background'
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c . Indoor /Out doo!-! t  ruc turs Sur face  Contaa lna t lon

. Al fotrable Surface 1 |
Resldual Conrac, lnat lorF'

(dPu/100 co ' \

Radl onucl ldes Total

1 ,000 200

5,000 1 ,000

Rerovable

20100Group l :

Radionucl ldes for whlch the
unconttol led area concentrat lgn
eulde ls-alr  alove backgroun<i: '  ls

i  x  to - t '  c i l t '  o r  less  or  fo r
rrhich the uncontrolled area con-

centrat lon.gulde 1n uatgr abole

backgrounda/ ls 2 x l0 '  CLla'

or less; lneludes Pa-231, Th-22E'
Th-230, Ac-227, Ra-226,' Ra'228, and

Pb-z10.

Group 2:

Radlonucl ldes not tn GrouP I  for
shlch the uncontrol led area coo-

centra! lon gulde lnr 9ir  abqve back-
gro,urdS ls I  r  l0 '"  c l /o- or less

6r for shlch the uncontrol led area

concentrat{gn gulde ln-uaEer qbove
backgroun#/ ls I x l0 

- clla- or

lessJ includes tJ-232, U-238 , nr-232'

Ra-223, aod Po-210.

Group 3:

Ttrose radlonuclides not ln GrouP

I or GrouP 2; lncludes U-234'
tr-235, and Re-224
and all other beta-ga"'-=a eoltters'

!/rrr" levels aay be averaged oveS I u2 provlded-the oaxiar:o

acr lv l ty io .ny- ir"a of 100 coa ls Less than 3 t ices the l1oi t

value; dPo - dis integrat ions per uinute'  In the event of

occurrenc" or i i *rrrr ls of  radionucl ides, the fract ion contr lbuted

by each r.aro., , . rc irde to i ts l io i t  shal l  be determined, and the

sL o f  these f rac t lons  sha l l  noc  exceed l '

3/ct l r"r ,  in Attachaent I  to Chapter XI,  Table I I '  DoE order

5480. lA.
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CO};TROL OF RADIOA

Spec l f ied  here  are  the  cont to l  requ l re t ren Is ,Ccr l te r la )  fo r  raCloac t lve

b .as tes  and res ldues  re la ted  to  the  nuc lear  fue l  cyc le  a t  FUSMP and reoote

S F M P  s 1 t e s .

l .  I n t e r l o  S t o r a g e

Al l  operat lonal and control  requlretrenls speclf ied ln the fol1ov1ng DOE

Orders shal l  aPPIY:

a . 5 4 8 0 . 1 A , E n v J ' r o n o e n t a l P r o t e c t l ' o n , s a f e t y , a n d H e a l t h P r o t e c t i o o

c .

Prograo for DOE OPerat ions.

5480.2, I iazardous and Radloact lve l l ixed lJaste Hanageoent.

5483.I, Occupatlonal Safety and llealth Prograa for GovernDeot-oslred

ConEractor-Operated Facl l l t les'

5484.1, Envlronaental  Protect lon, Safety,  and Healt 'h Protect loa

Inforoat lon Report lng Requlreoenta'

5L84.2, Unusual Occurrence Report ing Systen'

concro l  and s tab i l i za t ion  fea tures  w l1L  be  des lgned to  ensure '  to '

rhe exre'a ,"""oi"bl ,v achievable, an effect lve l1fe of 50 years,

and in an:t  caser at I 'east 25 Years'

b .

d .

e .

€

g. Rn-222 conceatratlous 1a the atuosphere above fac11lty surfaces or

openlngs shall not (l) exceed 100 pc1/l at. any glven polEt' 'ot 8n

average concenrlar lon of 30 pql/ l  ior the fac111ty s1te, or (2)

exceed 
""-""ii"g 

e 'or222 contentratlon at or above any locatlo'

ourslde rbe feci l l ty s l te of 3.0 pg1/ l  (above baekgrouad) '

h.  For.r-ater protect lon, uEe exlst ing state and federal  standards;

aPPly sl te-speelf lc ueasures shele needed'

2. Long-Tem Hanageoent

a. Al l  operat ional requireoents speclf led for Inter iu Scorage

Fac l l i t ies  (B . l )  r r i l1  aPPl t .

b . C o n t r o ] ' a n d s t a b l l l z a t i o n f e a l u r e s r . ' i l l b e d e s i g n e d t o e n s u r e c o
tbe  ex teo t  reasonab ly  aeh ieTab le ,  an  e f fec t l ve  l i fe  o f  1 ,000 years

an6,  in  
" i y -  " " " . ,  

a t  leas t  200 I 'ears .  o ther  d isposa l  .< i . re  des lgn

feasures si .af f  confort  s l th 40 CFR Part 192 perforoance

gulde l ines/ requirenents'
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c.

c. Rn-222 eaanat lon to the at losphele frotr  facl11ty eurfaces or
openlgg shal l  not (  I  )  exceed an average release rate of 20
gCt/a' /s,  or (2) lncrease the annual average Pa-222 concent lat lon
at  o t  above any  loca t lon  ou ts lde  the . fac l l l t y  s l te  by  t ro re  than 0 .5
pCLlL .

d .  For  sa ter  p ro tec t lon ,  use  ex ls t ing  6 ta te  and federa l  s tandards ;
epply sl te-speclf ic oeasures nhere needed.

3o Prior to placernent of 8Dy.potent1a1ly biodegradable coataolnated
riastes 1n a Long-Tert  Haaagenent Facl l l ty,  eueh Bastes s111 be
properly condlt ioned to ( l )  easure thac the generat lon aed escaPe
of t iogenic gases p111 not cause the cr l ter la 1n paragraph 2.c.  to
be exceeded, and (2) easure that biodegradat lon rdthin the faci l l ty
Ir i l l  aoc result  1n preuature structural  fal lure sot 1n accordaace
slth the cr l ter la 1n paragraph 2.b..  I f  blodegradable Easces are

condltloned by lnclneratloo, lnclaeratloa oPeratlons s111 be

carr led out lu eoopl lanee nl th al l  appl lcable federal ,  t tate, aad
loca] alr eoisslon standards and requlreoents, lncludlng aay
slandards for radlonucl ldes establ ished pursuant to 40 CFR Part 6l '
Natlonal Eaisslon Standards for Hazardous Air Pollutants (IiESP.APS).

EXCEPTlONS

l . Procedure --  Analysls of s l te-speelf ic condlt ions.

2. Appl icabt l l ty --  Lhere health
nhere cost clearlY outweighs

D. CRITERIA SOIIRCE

and safety uould be endangeredr 'or
benef l ts.

SoureeCrl ter la

Resldual Contaolnat lon Crl te l !

So11 Crlterla

structure cr i ter l .a

Control .  of  Radloact ive lJastes and Residues

Incerlr  Storage
Long-Teru Manageoent

DoE order 5499:ll,
40 CER Fart 192:'

40 CFR Part 192,
p r o p o s e C  A I S I  N l 3 . l 2 .

DOE Order  5480.1A
40 CFR Part 192
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E x c e o t i  o n s

Procedure
App1 l  cab i l l t y

40 CFR Part 192
40 CFR Part 192

r l' 3 'The 
bases  o f  the  res ldua l  con tan lna t lon  c r l te r la  a re  deve loped 1a

0RO-831 as suppletrented and 0RO-E32.
) l
3'Based on l io l t , lng the concencrat lon of tadon-222 decay products to

0 .03  FL t t t th in  s t ruc tu res .

j
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